Effects of pain controlling neuropeptides on human fat cell lipolysis.
Neuropeptides NPFF and NPSF are involved in pain control, acting through the G-protein coupled receptors (GPR)74 (high affinity for NPFF) and GPR147 (equal affinity for NPFF and NPSF). GPR74 also inhibits catecholamine-induced adipocyte lipolysis and regulates fat mass in humans. The aim of this study was to compare the effects of NPFF and NPSF on noradrenaline-induced lipolysis and to determine the expression of their receptors in human fat cells. Adipose tissue was obtained during surgery. Adipocytes were prepared and kept in primary culture. Lipolysis, protein expression and gene expression were determined. NPFF counteracted noradrenaline-induced lipolysis, which was more marked after 48 h than after 4 h exposure and was solely attributed to inhibition of beta-adrenoceptor signalling. NPSF counteracted noradrenaline-induced lipolysis maximally after 4 h of exposure, which was attributed to a combination of inhibition of beta-adrenoceptor signalling and decreased activation of the protein kinase-A hormone sensitive lipase complex by cyclic AMP. Both neuropeptides were effective in nanomolar concentrations. NPFF and NPSF had no effects on the expression of genes involved in catecholamine signal transduction. Both GPR74 and GPR147 were expressed at the protein level in fat cells from various adipose regions. GPR74 mRNA levels were higher in adipose tissue from obese as compared with non-obese subjects. High gene expression of either receptor correlated with low noradrenaline-induced lipolysis (P<0.05). Pain controlling neuropeptides NPFF and NPSF may be important for the regulation of lipolysis in man probably acting through GPR74 and GPR147. At low concentrations they inhibit catecholamine-induced lipolysis through rapid and long-term post-transcriptional effects at several steps in adrenoceptor signalling in fat cells.